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(54) Converting of centrally recorded voicemail messages to multimedia messages and 
forwarding of the messages to a portable device 



(57) A method and apparatus for processing voice- 
mail messages are described. In one embodiment, the 
method includes receiving a voicemail message in a 
network element (11 4). and storing the voicemail mes- 
sage in the network element (122). The method also in- 
cludes transmitting the voicemail message to a wireless 
device, wherein the voicemail message is to be stored 
and processed by the wireless device, and wherein the 
wireless device can repeatedly process the voicemail 
message without receiving additional information from 
the network element. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention pertains to voicemail 
messaging. More particularly, the present invention re- 
lates to voicemail messaging for wireless devices. 

BACKGROUND OF THE INVENTION 

[0002J Wireless telephone service providers typically 
provide voicemail to their subscribers. In a typical wire- 
less voicemail system, when subscribers are not avail- 
able to answer incoming calls, the service provider 
routes the calls to a voicemail messaging system. The 
voicemail messaging system plays subscribers' prere- 
corded greetings and prompts callers to leave messag- 
es. The messages are received and stored on relatively 
large data storage devices for future playback. Typically, 
to playback voicemail messages, subscribers connect 
to their service provider's voicemail system and traverse 
a series of audible prompts to select and playback voice- 
mail messages. After the voicemail messages are 
played back, the subscribers disconnect from the voice- 
mail system. One disadvantage of this type of voicemail 
system is that subscribers must reconnect to the voice- 
mail system each time they want to playback a voice 
message. Another disadvantage of this voicemail sys- 
tem is that its menu structure can be difficult to traverse 
because it is audibly presented to subscribers. For ex- 
ample, because a wireless telephone's keypad is typi- 
cally located next to its earpiece, a subscriber typically 
traverses the audible menus by moving the telephone 
to his ear. to listen to the audible menu, and then to his 
line of sight, to use the keypad for selecting menu op- 
tions. Another disadvantage of this voicemail system is 
that it must store the voicemail messages in relatively 
large storage devices for long periods of time (e.g., until 
subscribers delete the voicemail messages). 

SUMMARY OF THE INVENTION 

[0003] The present invention includes a method and 
apparatus tor processing voicemail messages. In one 
embodiment, the method includes receiving a voicemail 
message in a network element. The method also in- 
cludes storing the voicemail message in the network el- 
ement. The method also includes transmitting the voice- 
mail message to a wireless device, wherein the voice- 
mail message is to be stored and accessed by the wire- 
less device, and wherein the wireless device can repeat- 
edly access the voicemail message without receiving 
additional information from the network element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] The present invention is illustrated by way of 
example and not limitation in the Figures of the accom- 



panying drawings, in which like references indicate sim- 
ilar elements and in which: 

[0005] Figure 1 is a block diagram illustrating a com- 
munications network, according to embodiments of the 
5 invention; 

[0006] Figure 2 is a block diagram illustrating the path 
of a voicemail message, according to embodiments of 
the invention; 

[0007] Figure 3A is a flow diagram illustrating opera- 
10 . tions of receiving a call for a wireless telephone service 
subscriber, according to embodiments of the invention; 
[0008] Figure 3B is a flow diagram illustrating opera- 
tions of processing a voicemail message, according to 
embodiments of the invention; 
15 [0009] Figure 3C is a flow diagram illustrating opera- 
tions of storing and deleting voicemail messages, ac- 
cording to embodiment of the invention; 
[0010] Figure 4 is a block diagram illustrating a wire- 
less device, according to embodiments of the invention; 
20 [0011] Figure 5 is a flow diagram illustrating opera- 
tions of transmitting a voicemail message through a data 
network to a wireless device, according to embodiments 
of the invention; 

[0012] Figure 6 is a block diagram illustrating a wire- 
25 less device providing a voicemail message options 
menu, according to embodiments of the invention; and 
[0013] Figure 7 is a flow diagram illustrating opera- 
tions for processing a voicemail message, according to 
embodiments of the invention. 

30 

DETAILED DESCRIPTION 

[001 4] A method and apparatus for processing voice- 
mail messages are described. Note that in this descrip- 
35 tion, references to "one embodiment* or "an embodi- 
ment" mean that the feature being referred to is included 
in at least one embodiment of the present invention. Fur- 
ther, separate references to "one embodiment" in this 
description do not necessarily refer to the same embod- 
40 iment; however, neither are such embodiments mutually 
exclusive, unless so stated and except as will be readily 
apparent to those skilled in the art. Thus, the present 
invention can include any variety of combinations and/ 
or integrations of the embodiments described herein. 
-<5 [0015] Herein, block diagrams illustrate exemplary 
embodiments of the invention. Also herein, flow dia- 
grams illustrate operations of the exemplary embodi- 
ments of the invention. The operations of the flow dia- 
grams will be described with references to the exempla- 
50 ry embodiments shown in the block diagrams. However, 
it should be understood that the operations of the flow 
diagrams could be performed by embodiments of the 
invention other than those discussed with reference to 
the block diagrams, and embodiments discussed with 
55 references to the block diagrams could perform opera- 
tions different than those discussed with reference to the 
flow diagrams. 
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Overview 

[001 6] In one embodiment of the invention, a wireless 
voicemail system receives a voicemail message, over a 
voice network, for a wireless telephone service sub- 
scriber. The wireless voicemail system creates a set of 
one or more multimedia messaging service (MMS) mes- 
sages by compressing the voicemail message and com- 
bining it with information about the voicemail message 
(e.g., the telephone number from which the voicemail 
message was sent, the time the voicemail message was 
sent : etc.). MMS is a 3G messaging standard which en- 
ables communication of non-real-time multimedia mes- 
sages containing content such as pictures, music, im- 
ages, graphics, and ring tones, over a wireless network. 
See, e.g., "WAP MMS, Architecture Overview," WAP- 
205 : WAP Forum (Approved Version April 25, 2001); 
"WAP MMS. Client Transactions," WAP-206, WAP Fo- 
rum (Approved Version January 15,2002); "WAP MMS, 
Encapsulation," WAP -209 . WAP Forum (Approved Ver- 
sion January 5, 2002). The voicemail message is sub- 
mitted to the MMSC (i.e. : the network element enabling 
routing of MMS messages) as an MMS message. The 
MMS message is temporarily stored in a network ele- 
ment and then transmitted through a data network to an 
MMS-compatible wireless device associated with the 
subscriber for whom the voicemail message was re- 
ceived. 

Exemplary Architecture 

[0017] Figure 1 is a block diagram illustrating a com- 
munications network, according to embodiments of the 
invention. As shown in Figure 1 s the communications 
network 1 00 includes a voice network 1 48 and a data 
network 1 50. The voice network 148 includes the follow- 
ing components. The voice network 148 includes wire- 
less devices 102 and 138. which are capable of wire- 
lessiy connecting to base stations 104 and 134. In one 
embodiment of the invention, the wireless devices 102 
and 138 are wireless (e.g.. cellular) telephones. How- 
ever, in alternative embodiments of the invention, the 
wireless devices 102 and 138 can be personal digital 
assistants (PDAs), notebook computers, two-way pag- 
ers, or other suitable wireless devices, or some combi- 
nation thereof. The base stations 104 and 134 are con- 
nected to a mobile switching center 106. The mobile 
switching center 1 06 is connected to a telephony gate- 
way 108 and a telephone network 152. The telephony 
gateway 108 is also connected to a voice server 112, 
which is connected to a state server 1 1 0. The voice serv- 
er 112 is connected to an Internet Protocol (IP) network 
114. fn one embodiment the IP network 114 is the Inter- 
net, while in alternative embodiments, the IP network 
114 could be a corporate Intranet, wide area network 
(WAN), local area network (LAN), or any combination 
these. In the voice network 148, the voice server 112 is 
also connected to a subscriber directory 118, subscriber 



database 120, and transcoder 116 through the IP net- 
work 114. 

[0018] The data network 150 includes the following 
components. In the data network 150, a multimedia 

s messaging service center (MMSC) 122. wireless ac- 
cess protocol (WAP) user interface server 124, and 
WAP gateway 126 are connected to the voice network 
1 48 through a link to the IP network 1 1 4. The multimedia 
messaging service center 1 22 is also connected to the 

io> WAP user interface server 124 and the WAP gateway 
126, which is connected to a short message service 
center 128. In one embodiment, the multimedia mes- 
saging service center 122 includes a memory unit, a 
voicemail message receiving unit, and a voicemail mes- 

*5 sage transmission unit, which are shown in Figure 2. 
The WAP gateway 126 is also connected to a General 
Packet Radio Service Gateway Support Node (GGSN) 
132. The General Packet Radio Service (GPRS) is a da- 
ta service that allows information to be sent and re- 

20 ceived across a wireless network. In one embodiment, 
the wireless access gateway 126 is connected to the 
GGSN 132 by an IP network (not shown). The GGSN 
1 32 is connected to a Serving G PRS Support Node (SG- 
SN) 130. The SGSN 130 is connected to the mobile 

25 switching center 1 06, which is included in the voice net- 
work 148. 

[0019] Alternative embodiments of the communica- 
tions network 1 00 include much greater numbers of cer- 
tain components described with reference to Figure 1 . 

30 For example, embodiments of the communications net- 
work 100 may include thousands of wireless devices, 
hundreds of base stations, hundreds of mobile switching 
centers, etc. Furthermore, alternative embodiments of 
the communications network 1 00 include different levels 

35 of connectivity between the components (e.g., the sub- 
scriber directory 118, subscriber database 120, and 
transcoder 116 can be directly connected). In addition, 
it should be understood that the network 100 could omit 
certain components or include components not shown 

40 in Figure 1. For example, the network 100 can include 
elements for transmitting data using code division mul- 
tiple access (COMA) techniques. As such, the network 
100 may not include SGSN 130 and GGSN 132. More- 
over, the network 1 00 may be implemented independent 

45 of the IP network platform, connecting the various net- 
work elements using other suitable networking connec- 
tions. 

[0020] The components of the communications net- 
work 100 may be implemented in the form of conven- 

50 tional computing platforms, including one or more proc- 
essors, application specific integrated circuits (ASICs), 
memories, and/or machine readable media for perform- 
ing operations according to embodiments of the inven- 
tion. Machine-readable media includes any mechanism 

55 that provides (i.e., stores and/or transmits) information 
in a form readable by a machine (e.g., a computer). For 
example, a machine-readable medium includes read 
only memory (ROM); random access memory (RAM); 
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magnetic disk storage media; optical storage media; 
flash memory devices; electrical, optical, acoustical or 
other form of propagated signals (e.g., carrier waves, 
infrared signals, digital signals, etc.) etc. In one embod- 
iment, one or more of the components of communica- 
tions network 100 are machine-readable media execut- 
ing on a processor to carryoutthe operations described 
herein. However, in alternative embodiments, the com- 
ponents of communications network 1 00 are othertypes 
of logic (e.g., digital logic) for executing the operations 
described herein. Alternatively, according to embodi- 
ments of the invention, one or more of the components 
can include a number of separate computer systems. 
For example, the subscriber directory 118 may be one 
or more separate computer systems that store wireless 
device information. Similarly, the subscriber information 
base 120 may be one or more separate data storage 
and retrieval systems for maintaining subscriber data. 
As yet anolher alternative, the components of the com- 
munications network 1 00 may be combined or subdivid- 
ed. For example, the telephony gateway 1 08 and voice 
server 1 1 2 could be merged into one component or they 
each could be divided into multiple components, accord- 
ing to embodiments of the invention. 
[0021] In the following discussion, Figure 2 will de- 
scribe the flow of a voicemail message through the com- 
munications network 100, while Figures 3A-3C will de- 
scribe the operations for processing a voicemail mes- 
sage in the communications network 100. These Fig- 
ures will be introduced and discussed in their numerical 
order, but there will be numerous references back to pre- 
viously introduced Figures (e.g.. the discussion of Fig- 
ure 3A will refer to material presented in the discussion 
of Figure 1). 

[0022] Figure 2 is a block diagram illustrating the path 
of a voicemail message, according to embodiments of 
the invention. Figure 2 shows the communications net- 
work 1 00 including the voice network 148 connected to 
the data network 150. In Figure 2, only certain compo- 
nents of the voice network 148 and data network 150 
are shown. In particular Figure 2 shows the voice net- 
work's telephony gateway 1 08 and wireless devices 1 38 
and 102, while also showing the data network's multi- 
media messaging service center 122. According to one 
embodiment of the invention, the telephony gateway 
1 08 receives voicemail messages from wireless devices 
of the voice network 148 and/or from devices of the tel- 
ephone network 150 (not shown). In Figure 2, the te- 
lephony gateway 108 receives a voicemail message N 
from the wireless device 102. 

[0023] In Figure 2, the voicemail message N is proc- 
essed by a number of voice network components (not 
shown) before being transmitted to the multimedia mes- 
saging service center 122 in the data network 150. The 
multimedia messaging service center 122 is a network 
element that temporarily stores and forwards voicemail 
messages to their recipients (e.g., wireless device 1 38). 
In Figure 2, the multimedia messaging service center 



122 is storing a number of voicemail messages includ- 
ing voicemail messages N, X, Y t and 2 in its memory 
unit . The multimedia messaging service center 1 22 tem- 
porarily stores these messages until they can be trans- 

5 mitted to wireless devices associated with the subscrib- 
ers for which they were received. For example, as 
shown in Figure 2, the multimedia messaging service 
center 122 stores the voicemail message N until it can 
transmit the voicemail message N to the wireless device 

10 .138 to be stored. After transmitting the voicemail mes- 
sage N to the wireless device 1 38, the multimedia mes- 
saging service center 122 deletes the voicemail mes- 
sage N from its storage device. As a result, the voicemail 
message N is stored exclusively in the wireless device 

15 138 after it is deleted by the MMSC. Because the voice- 
mail message N is stored in the wireless device 1 38, the 
wireless device 138 can output the voicemail message 
N multiple times to the subscriber without receiving ad- 
ditional data from the multimedia messaging service 

20 center 1 22 or other components of the commu nications 
network 100. 

[0024] Figure 3A is a flow diagram illustrating opera- 
tions of receiving a call for a wireless telephone service 
subscriber, according to embodiments of the invention. 

25 |n the discussion below, embodiments of the invention 
that do not perform all operations shown in Figure 3A 
will also be described. The operations of Figure 3A will 
be described with reference to the exemplary embodi- 
ment of Figure 1 . The flow diagram 300A commences 

30 at block 302, where a call and call parameters are re- 
ceived for a wireless telephone service subscriber. For 
example, a call and call parameters are received for a 
wireless telephone network subscriber associated with 
the wireless device 1 38: Calls may be received from oth- 

35 er wireless telephone service subscribers (e.g., the 
wireless device 102) and/or other devices such as de- 
vices that are part of the telephone network 1 52. In one 
embodiment, call parameters include the caller's tele- 
phone number, name : address, current location, and/or 

■to the time of day. In alternative embodiments, the call pa- 
rameters include additional information. The process 
continues at block 304. 

[0025] At decision block 304, it is determined whether 
the subscriber is available to take the call. For example, 

45 the mobile switching center 1 06 receives a call destined 
for a particular subscriber and determines whether the 
subscriber is currently available to take the voice call (e. 
g., by using standard force call signaling technology). If 
the subscriber is available to take the voice call, the 

50 process continues at block 306. Otherwise, the process 
continues at block 310. 

[0026] At block 306 , the call is routed to the subscrib- 
er. For example, if the subscriber's wireless device is 
available, the mobile switching center 1 06 routes thecall 
55 to the subscriber's wireless device. As a more specific 
example, the mobile switching center 1 06 creates a vir- 
tual circuit between the calling device (e.g., wireless de- 
vice 1 02) andthe receiving device (e.g., wireless device 
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138). The process continues at block 308. 
[0027] At block 308. call content is exchanged. Forex- 
ample, the subscribers associated with wireless devices 
102 and 138 exchange call content. As a more specific 
example, the subscribers have a conversation, which is 
transmitted over the earlier created virtual circuit. From 
block 308, the process ends. 

[0028] As shown in block 31 0, the call is routed so that 
a voicemail message can be recorded. For example, the 
mobile switching center 1 06 routes the call to the teleph- 
ony gateway 108 ? where a voicemail message can be 
recorded. The process continues at block 312. 
[0029] At block 312, the subscriber's prerecorded 
greeting is fetched. For example, in order to fetch the 
subscriber's greeting, the telephony gateway 1 08 trans- 
mits a voice extended markup language (VoiceXML) 
message to the voice server 112 to determine whether 
the subscriber is a registered user of the wireless tele- 
phone service. In response to the VoiceXML message, 
the voice server 112 queries the subscriber directory 
118, which stores subscriber access control information 
and subscriber data, to determine whether the subscrib- 
er is a registered wireless telephone service subscriber. 
If the subscriber is registered, the voice server 1 1 2 fetch- 
es the subscriber's greeting from the subscriber data- 
base 1 20 and transmits it to the telephony gateway 1 08. 
In one embodiment of the invention, the voice server 1 1 2 
sends the greeting as part of a VoiceXML message. The 
process continues at block 314. 
[0030] At block 314, the greeting is played back. For 
example, in one embodiment, the telephony gateway 
renders the VoiceXML message that included the greet- 
ing; thus playing back the greeting to the caller. Alterna- 
tive embodiments may use other suitable messaging 
formats for playing back the greeting. The process con- 
tinues at block 316. 

[0031] At block 31 6, the caller is prompted to leave a 
voicemail message. For example, the voice server 112 
* transmits a VoiceXML message to the telephony gate- 
way 1 08 that audibly prompts the caller to leave a voice- 
mail message. The process continues at block 318. 
[0032] At block 31 8, it is determined whether the caller 
chose to leave a voicemail message. If the caller chose 
to leave a voicemail message, the process continues at 
block 320. Otherwise, the process ends. 
[0033] At block 320, the caller's voicemail message is 
recorded. For example, the voice server 1 1 2 records the 
caller's voicemail message. In one embodiment, the 
voice server 112 samples and encodes the voicemail 
message at a rate of 64 kilobytes per second. In one 
embodiment the recording is in the pulse code modula- 
tion (PCM) format. In alternative embodiments, faster or 
slower sampling rates are used. From block 320, the 
process continues at block 348, which is shown in Fig- 
ure 3B. 

[0034] Figure 3B is atflow diagram illustrating opera- 
tions of processing a voicemail message, according to 
embodiments of the invention. The operations of Figure 



3Bwill be described with reference to the exemplary em- 
bodiment of Figure 1 . The flow diagram 300B commenc- 
es at block 348, where the recorded message is trans- 
mitted for compression. For example, referring to Figure 
5 1 , the voice server 112 transmits the recorded voicemail 
message to the transcoder 116. From block 348, the 
process continues at block 350. 
[0035] At block 350, the voicemail message is com- 
pressed. For example, the transcoder 116 compresses 
10 m the voicemail message from a sampling rate of 64 kilo- . 
bytes per second to a sampling rate of 4 kilobytes per 
second. Therefore, the storage space and bandwidth re- 
quired for storing and transmitting the voicemail mes- 
sage is significantly reduced. Embodiments of the in- 
15 vention call for any suitable telephony compression/de- 
compression algorithm. After compressing the voice- 
mail message, the transcoder 116 transmits the voice- 
mail message back to the voice server 1 1 2. The process 
continues at block 354. 
20 [0036] As shown in block 354, a set of data packets 
including the voicemail message and call parameters is 
created. For example, the voice server 112 creates a set 
of one or more data packets that include the voicemail 
message and the call parameters. In one embodiment 
25 of the invention, operator branding or logos can be in- 
cluded in the message. In one embodiment of the inven- 
tion, the set of data packets is in the multipurpose Inter- 
net mail extensions (MIME) messaging format. In one 
embodiment of the invention, the voice server 112 cre- 
30 ates a set of one or more TCP/IP packets. In one em- 
bodiment, the TCP/IP packets comprise an MMS mes- 
sage including the voicemail message and call param- 
eters. The process continues at block 356. 
[0037] As shown in block 356 . the set of one or more 
35 data packets, which includes the voicemail message 
and call parameters, is transmitted for temporary stor- 
age. In one embodiment, the voice server 1 1 2 transmits 
the voicemail message and call parameters as an MMS 
message to the multimedia message service center 
40 1 22. In one embodiment of the invention, the voice serv- 
er 1 1 2 sends the MMS message to the multimedia mes- 
saging service center 122 using simple mail transfer 
protocol (SMTP), where the MMS message is ad- 
dressed to the subscriber's wireless device. In other 
45 words, the voice server 1 1 2 emails the MMS message 
to the multimedia messaging service center 112. In an 
alternative embodiment, the voice server 112 transmits 
the set of data packets containing the voicemail mes- 
sage and call parameters to the subscriber database 
so 1 20 for temporary storage. 

[0038] In yet another embodiment, the voice server 
112 transmits the set of data packets to both the multi- 
media messaging service center f T2 and trre subscriber 
database 120. Voicemail messages that are sent to the 
55 subscriber database 1 20 are marked as "not download- 
ed" (or the equivalent) to indicate that they have not 
been transmitted to the subscriber's wireless device. In 
one embodiment, in addition to transmitting the set of 
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data packets for temporary storage, the voice server 1 1 2 
stores an entry in the state server 110 corresponding to 
the voicemail message and call parameters. The state 
server entry will be used to retrieve the voicemail mes- 
sage and call parameters. The state server entry in- 
cludes an address in the subscriber database 120 
where the voicemail message and call parameters are 
to be stored. From block.356, the process continues at 
block 358. 

[0039] As shown in block 358, the subscriber is noti- 
fied that a voicemail message has been received. For 
example, in one embodiment, the multimedia messag- 
ing service center 122 transmits a signal to the WAP 
gateway 126, which transmits a notification to the wire- 
less device 138. In an alternative embodiment, the voice 
server 112 sends a signal to the WAP gateway 126, 
which delivers the notification that a voicemail message 
is available to the wireless device 1 38. The notification 
may lake the form of, for example, a WAP push. In one 
embodiment a uniform resource locator (URL) : which 
indicates where the voicemail message and call param- 
eters are stored, is included in this notification. The URL 
may include a telephone number, subscriber voicemail 
mailbox address, and/or an address in a multimedia 
messaging service center, according to embodiments of 
the invention. From block 358, the process continues at 
block 360 which is shown in Figure 3C. 
[0040] According to .alternative embodiments, the 
voicemail message and call parameters may be auto- 
matically downloaded to wireless devices, without noti- 
fying subscribers in advance that voicemail messages 
have been received. For such embodiments, it should 
be understood that certain operations of the following 
flow diagrams might not be performed. 
[0041] Figure 3C is a flow diagram illustrating opera- 
tions of storing and deleting voicemail messages, ac- 
cording to embodiments of the invention. The flow dia- 
gram of Figure 3C will be described with reference to 
the block diagram of Figure 1 . Some embodiments do 
not store and delete voicemail messages exactly as set 
forth in Figure 3C. However, those embodiments will be 
described below in the discussion of Figure 3C. At de- 
cision block 360 ; it is determined whether the subscriber 
chose to download or delete the voicemail message. For 
example, the multimedia messaging service center 1 22 
determines whether the subscriber chose to download 
or delete the voicemail message. If the subscriber chose 
to download or delete the voicemail message, the proc- 
ess continues at block 364. Otherwise, the process con- 
tinues at block 362. 

[0042] At block 362, the voicemail message is tempo- 
rary stored. For example, the multimedia messaging 
service center 122 temporarily stores the voicemail 
message. In one embodiment, the multimedia messag- 
ing service center 1 22 stores the voicemail message un- 
til the subscriber chooses to* download the voicemail 
message or indicates that it should be deleted. In an al- 
ternative embodiment, the subscriber database 120 



stores the voicemail message and call parameters until 
the subscriber indicates that they should be deleted. 
From block 362, the process ends. 
[0043] As shown in block 364, the voicemail message 
5 is deleted. For example, after the subscriber chooses to 
download or delete the voicemail message, the multi- 
media messaging service center 122 deletes the voice- 
mail message from its storage. In one embodiment, the 
message is deleted from the multimedia messaging 
10 service center 122, while still being stored in the sub- 
scriber's mailbox in the subscriber database 120. Mes- 
sages stored in the subscriber database 120 may even- 
tually be deleted according to any suitable aging policy. 
For example, messages that are marked "downloaded," 
15 to indicate that they have been downloaded to the sub- 
scriber's wireless device, can be deleted when they are 
five days old. As another example, the subscriber data- 
base 120 can store the ten most recent downloaded 
messagesand all "not downloaded" messages. From 
20 block 364, the process ends. 

[0044] While the discussion of Figures 3A, 3B, and 3C 
described operations for receiving a voicemail mes- 
sage, the discussion of Figures 4 and 5 will describe a 
wireless device and operations for storing a voicemail 
25 message on the wireless device. 

[0045] Figure 4 is a high-level block diagram illustrat- 
ing the relevant components of a wireless device, ac- 
cording to embodiments of the invention. As shown in 
Figure 4, the wireless device 138 includes a memory 
30 unit 402, which is connected to a voicemail message 
processing unit 404. The voicemail message process- 
ing unit 404 is connected to a voicemail message re- 
ceiving unit 406, which is also connected to the memory 
unit 402. The voicemail message processing unit 404 is 
35 connected to a display unit 410. In order to focus the 
discussion, several components of the wireless device 
138 are not shown in Figure 4. For example, Figure 4 
does not show an earpiece, microphone, keypad, wire- 
less transceiver, antenna, and other components. 
40 [0046] According to alternative embodiments of the 
invention, the wireless device units can be subdivided 
or integrated. For example, the voicemail message 
processing unit 404 and the voicemail message receiv- 
ing unit 406 can be integrated into a single unit. Con- 
45 versely, each of these units may be divided into multiple 
units. Moreover, according to alternative embodiments, 
the units can have differing connection architectures. 
For example, the units can be fully connected or con- 
nected to a common bus. The units may be implement- 
so ed in software, on machine readable media, or as some 
other suitable logic. 

[0047] In one embodiment of the invention, the dis- 
play unit 410 graphically displays various user interface 
menus, such as the voicemail mailbox menu 412, as 
55 shown in Figure 4. In one embodiment, the voicemail 
mailbox menu 412 includes a listing of new voicemail 
messages, which have not been downloaded, and a list- 
ing of saved voicemail messages, which are stored in 
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the memory unit 402. In one embodiment, the listings 
include a visual rendering of some or all of the call pa- 
rameters. For example, for each message, the listing in- 
dicates the phone number from which the message was 
received, duration of the voicemail message, and time 
and date the voicemail message was received. The 
voicemail mailbox menu 412 also includes voicemail 
message playback and download buttons, which when 
activated causes a selected voicemail to be played back 
or downloaded. In one embodiment of the invention, the 
voicemail message processing unit 404 executes an 
MMS client to display the voicemail mailbox menu 412 
and/or render the call parameters. 
[0048] The operations of the wireless device units 
shown in Figure 4 will be described below with reference 
to Figures 5 and 6. 

[0049] Figure 5 is a flow diagram illustrating opera- 
tions of transmitting a voicemail message through a data 
network to a wireless device, according lo embodiments 
of the invention. The operations of the flow diagram 500 
will be described with reference to the exemplary block 
diagrams of Figures 1 and 4. Flow diagram 500 com- 
mences at block 502, where a notification is received 
indicating that a voicemail message is available to be 
downloaded. In one embodiment, the short message 
service center 128 receives a WAP push from the mul- 
timedia messaging service center 122 indicating that a 
message is available to be downloaded. The wireless 
device 138 receives the indication from the short mes- 
sage service center 1 28 that a message is available to 
be downloaded. In an alternative embodiment, the wire- 
less device 138 receives the indication from the WAP 
gateway 126. In one embodiment, the notification in- 
cludes a URL that can be used to request the voicemail 
message, as described above. In one embodiment, af- 
ter the notification is received, the wireless device 1 38 
graphically or audibly presents an indication that a mes- 
sage is available to be downloaded (e.g., the wireless 
device 138 displays a message on the display unit 41 0 
or sounds an alarm). The process continues at block 
504. 

[0050] At block 504. a message download option is 
displayed. For example, the voicemail message 
processing unit 404 generates an option for download- 
ing the voicemail message, while the display unit 410 
displays the option. As a more specific example, as 
shown in Figure 4, the voicemail message processing 
unit 404 presents a "download" button, which when ac- 
tivated causes the voicemail message to be download- 
ed to the wireless device 1 38! The process continues at 
block 506. 

[00511 At block 506, it is determined whether the 
voicemail message was to be downloaded. For exam- 
ple, the voice message processing unit 404 determines 
whether the subscriber activated the "download" button 
of the voicemail mailbox menu 41 2 . If the voicemail mes- 
sage was to be downloaded, the process continues at 
block 508. Otherwise the process ends. 



[0052] As shown in block 508, a request to download 
the voicemail message is transmitted. For example, the 
voicemail message processing unit 404 establishes, a 
General Packet Radio Service (GPRS) session through 

5 the SGSN 130 and the GGSN 132 of the data network 
150. The SGSN 130 transmits the voicemail message 
" processing unit's download request, which includes the 
URL received at block 502, to the WAP gateway 1 26. In 
one embodiment, based on the URL, the WAP gateway 

10. 126 fetches the voicemail message from the multimedia 
messaging service center 122 and sends it back to the 
wireless device 138. 

[0053] In an alternative embodiment, the wireless de- 
vice 138 places a telephone call to the voice server 112 

15 using the telephone number included in the earlier re- 
ceived URL. The voice server 112 fetches the voicemail 
message from a voicemail mailbox, stored in the sub- 
scriber database 120, associated with the URL tele- 
phone number. In an alternative embodiment, the voice- 

20 mail server 112 looks in the state server 11 0 for an ad- 
dress in the subscriber database 1 20 at which the voice- 
mail message is stored. The voice server 112 retrieves 
the voicemail message from the address designated in 
the state server 110. The process continues at block 

25 510. 

[0054] At block 51 0, the voicemail message and call 
parameters are received and stored. For example, the 
voicemail message receiving unit 406 receives the 
voicemail message and call parameters and stores 

30 them in the memory unit 402. In one embodiment, the 
voicemail message and call parameters are part of an 
MMS message received through the data network 150 
from the multimedia messaging service center 122. 
[0055] In an alternative embodiment, the wireless de- 

35 vice 1 38 receives but does not store the voicemail mes- 
sage. In particular, the voice server 1 1 2 transmits a play- 
back of the voicemail message, which is received and 
audibly output by the wireless device 138 (for this em- 
bodiment, the process ends at block 510). In yet another 

40 embodiment, message receiving unit 406 receives the 
voicemail message from the voice server 1 1 2 and tem- 
porarily stores it in the memory unit 402. The process 
contin ues at block 5 1 2. 

[0056] At block 512, it is determined whether the 
-fs voicemail message is to be played back. For example, 
in one embodiment, the voicemail message processing 
unit 404 determines whether the voicemail message 
playback button has been activated. Alternative embod- 
iments call for other suitable mechanisms for indicating 
50 the subscriber's desire to playback the voicemail mes- 
sage. If the voicemail message were to be played, the 
process continues at block 51 4. Otherwise, the process 
ends. Alternative embodiments of the invention skip 
block 512, proceeding directly to block 514. For exam- 
55 pie, after the wireless device 1 38 receives the voicemail 
message from the voice server 1 1 2 , it immediately plays 
back the voicemail message. 

[0057] At block 514, the voicemail message is played 
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back. For example, thevoicemail message processing 
unit 404 plays back the voicemail message. In one em- 
bodiment, the voicemail message processing unit 404 
plays back the voicemail message by executing an 
MMS client, wherein the MMS client renders the MMS 
message containing thevoicemail message. In an alter- 
native embodiment, the voicemail message processing 
unit 404 plays back the voicemail message by executing 
a WAP thin client. The voicemail message processing 
unit 404 can play back the voicemail message numer- 
ous times, so the process continues at block 512. 
[0058] The discussion of Figures 4 and 5 described 
downloading, storing, and playing back a voicemail 
message on a wireless device. The discussion of Fig- 
ures 6 and 7 will describe additional operations that a 
wireless device can perform on stored voicemail mes- 
sages. For example., according to embodiments of the 
invention, a wireless device can forward, playback, and 
delete locally stored voicemail messages. These and 
other operations will be described below. 
[0059] Figure 6 is a block diagram illustrating a wire- 
less device providing a voicemail message options 
menu, according to embodiments of the invention. As 
shown in Figure 6, the wireless device 138 includes the 
display unit 41 0 displaying a voicemail message options 
menu 602 . The voicemail options menu 602 includes the 
following options: 1) delete voicemail message - deletes 
a selected voicemail message; 2) forward voicemail 
message - forwards a selected voicemail message to a 
specific recipient(s); 3) playback - plays back a selected 
voicemail message; 4) callback - calls back the tele- 
phone number from which the voicemail message was 
received; 5)voicemail message information - displays 
certain of the call parameters associated with a voice- 
mail message; and 6) send voicemail message to caller 
- records a voicemail message and transmits it to the 
caller. According to alternative embodiments of the in- 
vention, the voicemail message options menu 602 may 
include additional and/or different options. The units of 
Figure 6 (e.g.. the memory unit 402 etc.) are identical to 
those described above in the description of Figure 4. 
[0060] Figure 7 is a flow diagram illustrating opera- 
tions of processing a voicemail message, according to 
embodiments of the invention. The flow diagram 700 will 
be described with reference to the exemplary embodi- 
ments of Figures 4 and 6. The flow diagram 700 com- 
mences at block 702, where voicemail options are pre- 
sented for a selected voicemail message. The process 
continues at block 704. For example, in one embodi- 
ment, in response to a message being selected in. the 
voicemail mailbox menu 412 (see Figure 4), the voice- 
mail message processing unit 404 presents options for 
performing operations on a selected voicemail mes- 
sage. As a more specific example, the voicemail mes- 
sage processing unit 404 presents the following voice- 
mail options for the selected voicemail message: for- 
ward, delete, playback, callback, more voicemail mes- 
sage information, and send voicemail to caller (see the 



message options menu 602). The voicemail options are 
not limited to those shown in Figure 6, as alternative em- 
bodiments of the invention call for other suitable voice- 
mail options. 

5 [0061] At block 704, a voicemail option selection is re- 
ceived. For example, in response to the subscriber se- 
lecting one of the displayed voicemail options, the voice- 
mail message processing unit 404 receives the selected 
voicemail option. As a more specific example, referring 

10 to Figure 6, when a subscriber selects the "forward mes- 
sage" voicemail option, the voicemail processing unit 
404 receives that voicemail option selection. The proc- 
ess continues at block 706. 

[0062] At block 706, option-specific information is re- 

15 quested. For example, the voicemail message process- 
ing unit 404 requests information specific to the voice- 
mail option selected at block 704. As a more specific 
example, if "forward message" were selected at block 
704, the voicemail message processing unit 404 would 

20 request any necessary forwarding information such as 
the telephone number or email address of the voicemail 
message recipient(s). In alternative embodiments, the 
option-specific information for the forwarding option in- 
cludes requests for additional information to be included 

25 with the forwarded voicemail message (e.g., another 
voicemail message, text message, or other informa- 
tion). The process continues at block 708. 
[0063] As shown at block 708, the option-specific in- 
formation is received. For example, the voicemail mes- 

30 sage processing unit 404 receives option-specific infor- 
mation specif ied by the subscriber. The process contin- 
ues at block 710. 

[0064] At block 710, the operations of the selected 
voicemail option are executed. For example the voice- 

35 mail message processing unit 404 executes the select- 
ed voicemail option based on the option-specific infor- 
mation. As a more specific example, the voicemail mes- 
sage processing unit 404 forwards the selected voice- 
mail message to the specified recipient(s). From block 

40 71 0, the process ends. 

[0065] It should be understood that the operations of 
flow diagram 700 are not limited to the forwarding option 
described above. The operations of the flow diagram 
700 describe the operations for performing numerous 

45 voicemail options including those discussed above in 
the description of Figure 6. For some of the voicemail 
options, not all of the operations of the flow diagram 700 
are performed. For example, if a subscriber chooses the 
"callback" voicemail option after selecting a particular 

so message, the operations of blocks 706 - 708 are not per- 
formed because thevoicemail message processing unit 
404 performs the "callback" based on the call parame- 
ters (i.e., it uses the telephone number specified in the 
call parameters). Thus : in one embodiment, for the call- 

55 back option, there is no need for a subscriber to input 
option-specific information. The call parameters may 
provide option-specific information for other voicemail 
options, according to embodiments of the invention. 
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[0066] From the foregoing, it should also be under- 
stood by one of ordinary skill in the art that many of the 
message options such as playback, delete, display 
message information, and others are performed offline. 
For example, the wireless device 1 38 does not establish 
a connection with any other component of the commu- 
nications network 100 to playback stored voicemail 
messages stored in its memory unit 402. Moreover, 
once the voicemail messages and call parameters are 
stored on the wireless device 138, they can be repeat- 
edly manipulated, modified, and/or rendered without 
communicating with any other communications net- 
workcomponent. 

[0067] Thus, a method and apparatus for processing 
voicemail messages have been described. Although the 
present invention has been described with reference to 
specific exemplary embodiments, it will be evident that 
various modifications and changes may be made to 
Ihese embodiments without departing from the broader 
spirit and scope of the invention. Accordingly, the spec- 
ification and drawings are to be regarded in an illustra- 
tive rather than a restrictive sense. 



Claims 

1 . A method comprising: 

receiving a voicemail message in a network el- 
ement; 

storing said voicemail message in said network 
element; 

transmitting said voicemail message to a wire- 
less device, wherein said voicemail message is 
to be stored and accessed by said wireless de- 
vice, and wherein said wireless device can re- 
peatedly access said voicemail message with- 
out receiving additional information from said 
network element. 

2. The method of claim 1 , wherein said network ele- 
ment is a multimedia messaging service center. 

3. The method of claim 1 , wherein said accessing by 
said wireless device includes playing back the 
voicemail message. } 

4. The method of claim 1 , wherein said transmitting 
the voicemail message to the wireless device com- 
prises transmitting the voicemail message to the 
wireless device in a multimedia messaging service 
message, and wherein said wireless device in- 
cludes a multimedia message service client. 

5. The method of claim 1 further comprising: 

in response to completing said transmission of 
said voicemail message, deleting said voice- 



mail message from said network element. 

6. The method of claim 1 further comprising: 

5 transmitting to said wireless device a notifica- 

tion that said voicemail message has been re- 
ceived; and 

receiving a download request from said wire- 
less device, wherein said transmitting said 
io voicemail message is performed in response to 

receiving said download request. 

7. The method of claim 1 , wherein said transmitting 
said voicemail messages is performed according to 

15 the wireless access protocol (WAP). 

8. A method comprising: 

receiving in a voice server, over a voice nel- 
20 work, a plurality of voicemail messages, each 

with a corresponding set of call parameters, the 
voicemail messages destined for subscribers 
of wireless devices; 

forming multimedia messaging service (MMS) 
25 messages, wherein each MMS message in- 

cludes one of said plurality of voicemail mes- 
sages and its corresponding set of call param- 
eters, and wherein each of said MMS messag- 
es is presentable on a wireless device; 
30 transmitting said MMS messages to a network 

element to be temporarily stored before trans- 
mission of the MMS messages to the wireless 
devices. 

35 9. The method of claim 8, wherein said network ele- 
ment is a multimedia messaging service center. 

10. The method of claim 8 further comprising: 

40 transmitting a copy of each of said voicemail 

messages to a corresponding voicemail mail- 
box in a subscriber database, wherein each 
copy will be stored until it is deleted. 



45 11. A method comprising: 



receiving in a wireless device a voicemail mes- 
sage and call parameters from a network ele- 
ment of a data network; 
storing said voicemail message and call param- 
eters in said wireless device; 
displaying said call parameters; and 
in response to a playback request, playing back 
said stored voicemail message. 

12. The method of claim 11 further comprising: 

in response to a forwarding request, forwarding 
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said stored voicemail to a set of one or more 
recipients. 

13. The method of claim 11 , wherein said stored voice- 
mail message can be played back a plurality of 
times on the wireless device without the wireless 
device receiving more information from another de- 
vice. 

14. The method of claim 11 , wherein said playing back 
is performed by a multimedia messaging service cli- 
ent. 

15. The method of claim 11 , wherein said playing back 
is performed by a thin wireless application protocol 
client. 

16. A method comprising: 

receiving in a voice server a voicemail message 
and call parameters addressed to a subscriber; 
compressing the voicemail message; 
combining the voicemail message and call pa- 
rameters to form a multimedia messaging serv- 
ice (MMS) message, wherein the MMS mes- 
sage is presentable by an MMS client on a wire- 
less device: 

storing the MMS message in a multimedia mes- 
saging service center: 

notifying the subscriber that a voicemail mes- 
sage has been received: 
in response to receiving a download request 
from a wireless device associated with the sub- 
scriber, transmitting the MMS message to the 
wireless device over a data network to said 
wireless device, wherein said voicemail mes- 
sage and said call parameters are to be stored 
and presented by said wireless device; and 
in response to transmitting the MMS message 
to the wireless device, deleting the MMS mes- 
sage from the multimedia messaging service 
center 

17. The method of claim 16 further comprising: 

transmitting a copy of said voicemail message 
to a corresponding voicemail mailbox in a sub- 
scriber database, wherein each copy will be 
stored until it is deleted. 

18. The method of claim 1 6 ; wherein the combining the 
voicemail message and call parameters to form an 
MMS message includes combining operator logos 
into the MMS message. 

19. A wireless device comprising: 

a voicemail message receiving unit to receive 



a voicemail message including call parameters 
from a data network; 

a memory unit coupled with said voicemail 
message receiving unit to store said voicemail 
5 message; 

a voicemail message processor unit coupled to 
said voicemail message receiving unit and said 
memory unit to process said voicemail mes- 
sage; and 

10 a display unit coupled to said voicemail mes- 

sage operations unit to display said call param- 
eters. 

20. The wireless device of claim 19, wherein said to 
is process said voicemail message includes to play- 
back, to forward, and to delete said voicemail mes- 
sage. 

21 . The wireless device of claim 1 9, wherein said voice- 
20 mail message processor unit includes a multimedia 

messaging service client. 

22. The wireless device of claim 1 9, wherein said voice- 
mail message processor unit includes a thin wire- 

25 less access protocol client. 

23. An apparatus comprising: 

a voicemail message receiving unit to receive 
30 multimedia messaging service (MMS) messag- 

es including voicemail messages with call pa- 
rameters; 

a memory unit to store said MMS messages; 
and 

35 a voicemail message transmission unit to trans- 

mit said MMS messages including said' voice- 
mail messages with call parameters to wireless 
devices, wherein said wireless devices can 
render said voicemail messages and call pa- 

40 rameters. 

24. The apparatus of claim 23 5 wherein said voicemail 
message transmission unit is to delete said MMS 
messages after they are transmitted to said wire- 

45 less devices. 

25. The apparatus of claim 23, wherein said voicemail 
message transmission unit is to transmit said MMS 
messages in response to download requests re- 

so ceived from said wireless devices. 

26. A machine-readable medium that provides instruc- 
tions, which when executed by a machine, cause 
said machine to perform operations comprising: 

55 

receiving a voicemail message in a network el- 
ement; 

storing said voicemail message in said network 
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element; 

transmitting said voicemail message to a wire- 
less device, wherein said voicemail message is 
to be stored and accessed by said wireless de- 
vice, and wherein said wireless device can re- 5 
peatedly process said voicemail message with- 
out receiving additional information from said 
network element. 

27. The machine readable medium of claim 26, wherein 10 
said network element is a multimedia messaging 
service center. 

28. The machine readable medium of claim 26, wherein 
said processing by said wireless device includes 15 
playing back the voicemail message. 

29. The machine readable medium of claim 26, wherein 
said transmitting the voicemail message to the wire- 
less device comprises transmitting the voicemail 20 
message to the wireless device in a multimedia 
messaging service message, and wherein said 
wireless device includes a multimedia message 
service client. 

25 

30. The machine readable medium of claim 26 further 
comprising: 

in response to completing said transmission of 
said voicemail message, deleting said voice- 30 
mail message from said network device; and 
deleting said voicemail message from said 
voicemail mailbox according to an aging policy. 

31. The machine readable medium of claim 26 further 35 
comprising: 

transmitting to said wireless device a notifica- 
tion that said voicemail message has been re- 
ceived; and 40 
receiving a download request from said wire- 
less device, wherein said transmitting said 
voicemail message is performed in response to 
said download request. 

45 

32. The machine readable medium of claim 26, wherein 
said transmitting said voicemail messages is per- 
formed according to the wireless access protocol. 

33. A machine-readable medium that provides instruc- 50 
tions, which when executed by a machine, cause 
said machine to perform operations comprising: 

receiving in a voice server, over a voice net- 
work, a plurality of voicemail messages, each 55 
with a corresponding set of call parameters, the 
voicemail messages destined for subscribers 
of wireless devices; 



forming multimedia messaging service (MMS) 
messages, wherein each MMS message in- 
cludes one of said plurality of voicemail mes- 
sages and its corresponding set of call param- 
eters, and wherein each of said MMS messag- 
es is presentable on a wireless device: 

transmitting said MMS messages to a network ele- 
ment to be temporarily stored before transmission 
of the MMS messages to the wireless devices. 

34. The machine readable medium of claim 33, wherein 
said network element is a multimedia messaging 
service center. 

35. The machine readable medium of claim 33 further 
comprising: 

transmitting a copy of each of said voicemail 
messages to a corresponding voicemail mail- 
box in a subscriber database, wherein each 
copy will be stored until it is deleted. 

36. A machine- readable medium that provides instruc- 
tions, which when executed by a machine, cause 
said machine to perform operations comprising: 

receiving in a wireless device a voicemail mes- 
sage and call parameters from a network ele- 
ment of a data network; 
storing said voicemail message and call param- 
eters in said wireless device; 
displaying said call parameters; and 
in.response to a playback request, playing back 
said stored voicemail message. 

37. The machine readable medium of claim 36 further 
comprising: 

in response to a forwarding request, forwarding 
said stored voicemail to a set of one or more 
recipients. 

38. The machine readable medium of claim 36. wherein 
said stored voicemail message can be played back 
a plurality of times on the wireless device without 
the wireless device receiving more information from 
another device. 

39. The machine readable medium of claim 36, wherein 
said playing back is performed by a multimedia 
messaging service client. 

40. The machine readable medium of claim 36, wherein 
said playing back is performed by a thin wireless 
application protocol client. 

41. A machine-readable medium that provides instruc- 
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tions, which when executed by a machine, cause 
said machine to perform operations comprising: 

receiving in a voice server a voicemail message 
and call parameters addressed to a subscriber; 5 
compressing the voicemail message; 
combining the voicemail message and call pa- 
rameters to form a multimedia messaging serv- 
ice (MMS) message, wherein the MMS mes- 
sage is presentable by an MMS client on a wire- 10 
less device; 

storing the MMS message in a multimedia mes- 
saging service center; 

notifying the subscriber that a voicemail mes- 
sage has been received; 
in response to receiving a download request 
from a wireless device associated with the sub- 
scriber transmitting the MMS message to the 
wireless device over a data network to said 
wireless device, wherein said voicemail mes- 20 
sage and said call parameters are to be stored 
and presented by said wireless device; and 
in response to transmitting the MMS message 
to the wireless device, deleting the MMS mes- 
sage from the multimedia messaging service 25 
center. 

42. The machine readable medium of claim 41 further 
comprising: 

30 

transmitting a copy of said voicemail message 
to a corresponding voicemail mailbox in" a sub- 
scriber database ; wherein each copy will be 
stored until it is deleted. 

35 
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